Abstract: Do intergovernmental transfers reduce revenues collected by local government authorities (LGAs)? There is already a well-established body of literature in public finance, which argues that intergovernmental grants 'crowd out' local revenues. Most existing studies, however, explore the fiscal implications of intergovernmental transfers in high-income countries where sound fiscal systems are taken for granted. In this paper, I explore the impact of intergovernmental transfers on local revenues in sub-Saharan Africa, a region where local fiscal capacity is limited and endogenously determined by financial support from international donors and the central government. I argue that in places where the existing capacity of LGAs to administer tax collection is weak and political costs of enforcing taxation are low-which are perennial features of many rural districts in Africa-intergovernmental transfers facilitate local revenue generation instead of undermining it. Analysing newly available quarterly fiscal data on local revenues in Tanzania, I show that intergovernmental grants improve the mobilization of local revenues, and also that the positive effect of fiscal transfers on local revenue collection is particularly pronounced in rural districts.
Introduction
The power to tax lies at the heart of state development. A moment's reflection on the history of today's developed countries and the current situation of today's developing nations suggests that the acquisition of that power cannot be taken for granted.
- Besley and Persson (2013: 51) Since the early 1990s, many African countries have experimented with decentralization, or the devolution of fiscal and administrative duties to local government authorities (LGAs) (Dafflon and Madies 2013) . As part of this decentralization process, LGAs have increasingly assumed the role of raising own revenues to finance their budgets and providing basic public services to their citizens. Most subnational governments in Africa, however, lack institutional capacity to collect local taxes and instead rely heavily on grants from the central government to keep themselves afloat (Shah 2006) . Critics argue that while financial transfers from the central government help finance the provision of public service delivery, they can also obviate the need for local revenue generation, which in turn undermines the fiscal autonomy of subnational governments. There is a well-established body of literature in public finance suggesting that intergovernmental transfers have "crowding-out" effects on the generation of revenues at the local level, whereby the inflow of external transfers can sap the incentive for
LGAs to collect their own dues (Buettner and Wildasin 2006; Zhuravskaya 2000; Oates 1971a, 1971b) .
Empirical evidence for the hypothesized negative linkage between intergovernmental grants and local revenues mainly derives from studies in countries where sound fiscal institutions are already in place. In most African countries, the administrative and institutional capacity of local governments to collect taxes and provide public goods is very limited, particularly in rural areas where geographical vastness, poverty, and low population density all make it extremely difficult for LGAs to collect taxes (Fjeldstad et al. 2014) . The generation of local revenues requires robust monitoring and enforcement systems and qualified staff, who are costly to employ and maintain (Besley and Persson 2013) . Furthermore, fiscal policy is highly centralized and politicized such that political interference with local tax collection is prevalent in the African context (Kasara 2007; Lambright 2014; PMORALG 2013; Fjeldstad 2001) .
A central argument of this paper is that when the existing fiscal capacity of local governments is weak and the political costs of enforcing tax collection are low-which are perennial features of rural districts in Africa-intergovernmental transfers facilitate local revenue generation. I posit that not only can fiscal transfers help rural LGAs to finance tax collection efforts and broaden the tax base, they can also facilitate the provision of public goods, which in turn improves voluntary tax compliance. In urban areas, on the other hand, the marginal positive effect of central government grants on local revenue generation is lower due to the existence of (relatively) robust fiscal institutions and higher political costs associated with increasing a tax burden on urban taxpayers who already feel overly taxed compared to rural residents (Resnick 2012) .
Tanzania is an ideal country to study the link between intergovernmental grants and local revenues in the African context for a number of reasons. First, intergovernmental transfers make up a large proportion of local government budgets in Tanzania like many other countries in the region. In FY2012/2013, for instance, 91% of the local budget was financed through transfers from the central government. This number lies on a par with corresponding numbers from other African countries, such as Lesotho (90%), Uganda (88%), and Ghana (69%) (Fjeldstad and Heggstad 2012: 5) . Thus, Tanzania is a representative case of countries in the region. Furthermore, as reported by the International Monetary Fund (IMF), "Tanzania is now considered to have one of the best PFM [public financial management] systems in sub-Saharan Africa" (Nord et al. 2009: 5) . Most district councils in Tanzania now have computerized budget and accounting systems, and the Prime Minister's Office Regional Administration and Local Government (PMORALG) has published quarterly fiscal data on district-level expenditures and revenues on its website, which allows researchers to empirically test the linkage between intergovernmental transfers and local revenues.
One of the issues that complicates the identification of causal impact of intergovernmental transfers on local revenues is that the amount of central government grants that a given district receives is likely to be endogenous to the district's fiscal capacity. To alleviate this concern, I employ the instrumental variable (IV) estimation, utilizing exogenous variation in precipitation and temperature as instruments for intergovernmental transfers. These climate variables are valid instruments for intergovernmental transfers because the allocation of transfers is determined partly based on agricultural productivity, which is exogenously determined by precipitation and temperature. Although the same climate variables are likely to directly affect local revenues by changing the amount of agricultural taxes being collected at the local level, they should have no such direct effect once those agricultural revenues are excluded from our analysis. PMORALG's new fiscal data-which are highly granular and can be disaggregated by type of revenues-allow me to actually remove agricultural taxes from the bucket of total revenues, which can then be used as the dependent variable in my IV estimation.
My empirical analysis shows strong evidence that intergovernmental transfers help expand local revenues, and that this positive effect of transfers on local revenues is particularly pronounced in rural areas. These findings are important on their own right and have broader implications for state building and fiscal capacity in Africa. State-building entails efforts on the part of the state to generate its own revenues from its citizens. Governmental accountability derives from a social contract between the state and taxpayers, whereby the former is held accountable by the latter for its performance.
1 The same story can be told for local governments, which have become the key provider of public services in Africa. The conventional wisdom in public finance suggests that reliance on external grants may undermine the fiscal autonomy of local governments. This study shows that the relationship between transfers and local revenues defies this prediction in the context where the existing fiscal capacity is low or almost non-existent, like in many rural district councils in Africa.
This paper is organized in the following manner. In the following section (Section 2), I review the existing literature on the fiscal implications of intergovernmental transfers. In particular, I highlight how the existing models in public finance fail to capture the issues of fiscal capacity, an essential asset that local governments need to mobilize local revenues.
Section 3 describes the data used in my empirical evaluation of the causal link between transfers and local revenue generation in Tanzania. Section 4 presents the main findings of my econometric analysis. Section 5 concludes by discussing the policy implications of this study's core findings.
Theory

Intergovernmental Transfers and Local Revenue Generation
For the past two decades, African governments and international donors alike have encouraged decentralization as a means to promote development. 2 Many of the key responsibilities previously vested in the central government have been discharged to local governments, which now play the leading role in public service delivery. These decentralization efforts have been motivated partly by the idea that LGAs are more responsive to local needs than the central government because they stay in close touch with their own constituencies, although empirical support for this line of logic has been mixed at best (e.g., Brollo et al. 2013; Olken 2007; Reinikka and Svensson 2005; Crook 2003; Tendler 1997) .
Critics argue that intergovernmental transfers erode local fiscal autonomy because they can serve as substitutes for local tax revenues (e.g., Mogues and Benin 2012; Buettner and Wildasin 2006; Zhuravskaya 2000; Oates 1971a, 1971b) . Oates (1971a, 1971b ) offer a formal theory of how grants may affect fiscal performance at the local level. Under the assumption that public and private incomes are fungible, they claim that unconditional intergovernmental grants free up extra resources for local governments to benefit individual citizens in the form of a lump-sum tax reduction, thus crowding out efforts to mobilize local revenues.
Empirical evidence for the crowding-out effects of central government grants has been far from conclusive. Analyzing fiscal data of individual municipalities across the U.S. for the period between 1972 and 1997, Buettner and Wildasin (2006) and Rota-Graziosi 2014; Zhang 2013; Skidmore 1999) find "crowding-in" effects of intergovernmental transfers, whereby grants expand local tax revenues. In short, the literature has not reached any consensus on the relationship between transfers and local revenues.
Low Fiscal Capacity and the Politicization of Local Taxation in Africa
Most African countries in some way or another have embarked on the process of fiscal decentralization after years of economic stagnation and crisis in the 1980s. One of the key issues in applying the existing theories of public finance to Africa is that they often treat fiscal capacity as given (or exogenously determined). Fiscal capacity is defined as the extractive capacity of a government to raise tax revenues "given the structure of the tax system and its available powers of enforcement" (Besley and Persson 2013: 52) . As Bahl (2000) highlights, local governments in low-income countries tend to suffer from the lack of fiscal capacity.
Consequently, they are much more dependent on central governmental grants to finance their budgets than subnational governments in high-income countries (Bahl 2000: 2) . Africa has performed particularly poorly compared to the rest of the world in terms of the level of local revenue generation. is "often poor and many bills go unpaid because taxpayers cannot be identified or they resist payment because their housing conditions are very poor or basic services and infrastructure are not provided to their areas" (Fjeldstad et al. 2014: 5) .
When existing fiscal institutions are weak, intergovernmental transfers are conducive to facilitating revenue collection efforts. I identify two causal mechanisms through which financial support from the central government can facilitate revenue collection at the local level. First, central government grants help pay for the direct costs of revenue collection.
One of the key roles that intergovernmental grants play is to finance the administrative and operational costs of LGAs (Fjeldstad et al. 2010: 3) . Indeed, a large share of intergovern-mental transfers goes to personal emolument and recurrent spending: that is, the payment of salaries and other benefits for civil servants and other administrative costs, which also include the costs of hiring qualified staffs and experts to administer tax collection (Nyange et al. 2014: 10) . Furthermore, in many African countries, some transfers are specifically earmarked for the capacity building of fiscal management and tax administration (Cochran et al. 2009 ). In short, given that most LGAs lack sound fiscal institutions, they often rely on external transfers to fulfill their revenue collection responsibilities.
Second, and perhaps more importantly, central government grants directly finance the provision of public services, which in turn promotes voluntary tax compliance (Caldeira and Rota-Graziosi 2014; Bodea and LeBas 2016) .
LGAs LGAs' efforts to raise local revenues, however, are constrained by the political costs of enforcing tax collection. The enforcement of local taxation is often at odds with the political interests of elected public officials who seek to minimize a tax burden on their constituencies to garner political support (Enemu 2000; Fjeldstad 2001 ). Fjeldstad and Heggstad (2012: 25) note that politicians often put "political pressure on the local tax administration to relax on revenue collection," especially during election years. While intergovernmental grants can improve the baseline capacity of LGAs to mobilize local revenues through directly financing the local tax administration and public service delivery, political costs may be too high for subnational governments to scale up such revenue collection efforts. In sum, I posit that the degree to which central government grants "crowd in" local revenues is determined by the interplay of the existing fiscal capacity at the local level as well as the political sensitivity (or cost) of tax enforcement.
My theoretical framework has different implications for urban and rural areas in Africa in terms of how central government grants may affect local revenues. In particular, I expect the marginal positive effect of transfers on local revenue generation to be greater in rural areas where the existing fiscal capacity of local governments and the political costs of tax enforcement are both low compared to urban areas. Tax collection in rural areas is particularly daunting because the existing institutional and administrative capacity to enforce it is remarkably low, which leaves a large swath of income or various economic activities untaxed (PMORALG 2002) . In many African countries, spatial inequalities in income and institutional capacity have resulted in stark disparities between urban and rural LGAs in terms of the amount of revenues collected at the local level (Fjeldstad et al. 2014) . Intergovernmental grants alleviate these issues associated with tax collection in rural areas because such grants financially enable rural LGAs to not only overcome cost hurdles for tax enforcement, but also to provide basic public services to meet the demands of citizens, which is a sine qua non for promoting voluntary tax compliance.
The link between intergovernmental transfers and local revenue generation is more nuanced in urban areas. Since urban LGAs on average raise higher local revenues than rural counterparts, which leaves lower margins of revenue growth in the former, the extent to which external grants can help further expand the urban revenue base is likely limited. In addition, since urban LGAs tend to rely less on external grants to finance their budgets (due to their higher existing fiscal capacity), such grants have less impact on public service delivery and, hence, on local revenue expansion in urban areas. There are diminishing returns to inputs invested in service provision (Caldeira and Rota-Graziosi 2014) .
5
Furthermore, the political costs of tax enforcement in urban areas are far greater than in rural areas because urban groups "can present a more credible threat of political unrest" to political leaders (Stasavage 2005: 344) . Existing studies show strong evidence that policy makers in low-income countries exhibit a tendency to favor urban interests over rural counterparts.
6 Lipton (1971) and Bates (1981) both explain this urban bias as a function of the urban elites holding greater bargaining power to solicit policy concessions from the government. Urban residents are also better informed about the role and performance of their government authorities "due to greater average wealth, higher education, better access to the media as well as a stronger urban focus in media coverage" (Majumdar et al. 2004: 139) .
They leverage this information to pressure the government to adopt fiscal policy that better reflects urban interests. Rural residents often do not enjoy this informational advantage to press the government to heed their voices, thus yielding lesser political influence.
This imbalance between urban and rural residents in political salience and influence feeds into the calculus of fiscal policy in Africa. Expanding urban sources of local revenues is often not a politically viable option because doing so would instigate significant resistance from the urban elites. Take property tax, for instance. As Bahl and Bird (2008: 16) note, "the political costs of reliance on residential property taxes are so high that no government with access to politically 'cheaper' sources of finance will willingly do so." For this very reason, property taxes are very much underutilized in many African urban cities, while the academics argue that scaling up efforts to collect such untapped property taxes would significantly improve the fiscal health of urban district councils. In other cases, political leaders cut or abolish taxes to explicitly cater to the needs of urban residents. In Uganda, President Museveni removed the graduated tax, a type of income tax imposed on all adults, as part of his political campaign to appeal to urban voters whose support was critical to his political survival, although this policy significantly undermined the revenue-generating capacity of urban districts (Lambright 2014: S48) .
6 See Majumdar et al. (2004) for a review of the literature on the urban bias.
The Case of Tanzania
The process of fiscal decentralization has gained momentum in Tanzania since the government launched the Local Government Reform Program (LGRP) in the late 1990s. Before the program took off, the central government controlled all aspects of financial and human resources while leaving little role for local councils to play in planning and implementing fiscal policy. Partly driven by the increasing demand for more accountable and democratic systems at the local level, the LGRP has delegated many fiscal responsibilities previously vested in the central government to
LGAs and made these sub-national government entities the main providers of basic public services.
One of the goals of the LGRP has been to "give LGAs wide discretionary powers and a strong financial base" because their own capacities to raise revenues are limited (Cochran et al. 2009: 19) . Accordingly, the program has expanded the amount of central government grants allocated to local district councils. Sarzin and Raich (2012: 13) Table 1 shows local government budgets for the period between FY2010/2011-FY2012/2013 in Tanzania. Locally raised revenues account for less than 10% of the local budget (Fjeldstad and Heggstad 2012) . These transfers are allocated according to a formula-based mechanism, which takes into account various socio-economic factors such as the size of population, area, poverty, as well as access to health facilities (Boex and Martinez-Vazquez 2006) .
One of the key factors in the low level of local revenue generation in Tanzania lies in the absence of sound fiscal institutions at the local level. There has been a perennial shortage of tax evaluators/collectors in the local tax administration.
LGAs in Tanzania also lack the capacity to monitor and penalize tax evasion or non-compliance (Venugopal and Yilmaz 2010: 222) . While the beneficiaries of public service are supposed to pay user charges, the level of compliance with the payment of such dues tends to be low due to the poor quality of services provided and inefficiency in the local tax administration (Fjeldstad and Heggstad 2012: 21-22 ). In fact, as Therkildsen (1993: 86) points out, local governments in Tanzania (and other countries in Anglophone East Africa) have historically suffered from a lack of legitimacy, whereby their constituencies view them as "corrupt, inefficient, a waste of time-and 'foreign'."
In Tanzania, like elsewhere in the region, the collection of local revenues has been particularly challenging in rural areas. Figure 1 shows district-level, local revenues per capita from FY2010/2011 to FY2012/2013. Urban district councils collect far greater revenues (both in absolute and per capita terms) than rural district councils because the former enjoy a broader tax base and higher administrative and institutional capacity than the latter (UNICEF 2012; World Bank 2006). 8 A large share of local revenues generated in urban district councils derives from taxes on business and corporate activities (e.g., service levy), while the agricultural produce cess is the predominant source of revenues for rural LGAs (see The first set of models estimates the impact of intergovernmental transfers on local revenues in the following equation, which is a simple Ordinary Least Squares (OLS) model:
where i and t index district i and quarter t, respectively; OWN REVENUE refers to the volume of local revenues per capita (log-transformed); TRANSFER denotes the size of intergovernmental transfers per capita (log-transformed); X i,t includes all observable controls;
and φ i is a district-specific effect. 9 TRANSFER is lagged one period because its effect on local revenues is likely to operate with some temporal lag. Our OLS estimates of the effect of transfers on local revenues are likely to be biased because the flow of intergovernmental transfers is expected to be endogenous to local revenues.
Simply lagging the level of transfers does not alleviate concerns with endogeneity or reverse causality because there are a number of potential unobservable variables that may be persistent over time, which would confound the relationship between the dependent variable and the lagged endogeneous variable (Bellemare et al., forthcoming) . To alleviate concerns with endogeneity, I use the level of precipitation (in mm, log-transformed) and air temperature (in celsius, log-transformed) (which are referred to as PRECIP and TEMP in the models, respectively) as instruments for intergovernmental transfers. Sanoh (2015) shows that climate variables (e.g., precipitation) are exogenous shocks that impact both local revenues and the flow of intergovernmental transfers because they affect agricultural yields, which are a function of climate factors. The Government of Tanzania (GoT) indeed explicitly links the amount of transfer allocation to agricultural and climate factors (e.g., rainfall) (Tanzania Ministry of Finance 2011). I argue that these same climate variables should serve as valid instruments for OWN REVENUE when all agricultural taxes are removed from our IV analysis. Since the climate variables affect local revenues mainly through their direct impact on the amount of agricultural taxes collected at the local level (Sanoh 2015) , removing the agricultural cess from OWN REVENUE ensures that they fulfill the exclusion restriction. 10 Figure 3 shows spatial variation in the quarterly average amount 10 It is plausible that climate shocks (e.g., droughts) may significantly affect farmers' propensity or ability to pay taxes by changing their income levels (Burke et al. 2015; Fjeldstad and Semboja 2001) . In my econometric analysis, I consider this possibility and run a robustness check to evaluate if my findings are sensitive to the incidence of such climate shocks (and their potential impact on rural income and local revenues). My main conclusions do not change when drought-afflicted districts are excluded from my analysis.
of local revenues and intergovernmental transfers per capita across districts for the period of FY2010/11-FY2012/13, and Figure 4 presents the monthly average level of precipitation and air temperature in each district for the same time period.
Additionally, I use distance (in km) from Dar es Salaam, a de facto capital of the country, as another instrument for central governmental grants (DISTANCE). Gisselquist et al. (2016) show that distance from the national capital is an exogenous variable that influences how much grant each district receives from the central government. The closer local communities are to the capital, the more they are expected to enjoy bargaining power to attract money from the center. There is no theoretical reason to believe, however, that distance itself affects the extent to which local governments can mobilize local revenues. The institutional and administrative capacity of local governments in collecting taxes should not be directly linked to how far they are from Dar es Salaam. Based on this line of logic, distance should meet the exclusion restriction. Table A-1 gives the descriptive statistics of all the variables described above. Source: Author's own construction based on the 'UDel' (University of Delaware) data set, a gridded monthly temperature and precipitation data set (Matsuura and Willmott 2015) The second set of models explores the dynamic relationship between transfers and local revenues by introducing the lagged dependent variable in the right-hand side of the equation.
A dynamic model may be more appropriate for this analysis because the level of tax revenue collection is likely to be highly persistent over time. It is reasonable to assume that the current level of local revenues depends on tax collection efforts made in the past, and the following equation captures this dynamic: GMM estimators. The Arellano-Bond difference GMM estimators use lagged levels of the endogenous regressors as instruments for their first-differences given the assumption that the lagged levels are correlated with the first-differences of the endogenous variables, but not with their error terms. If the correlation between the endogenous regressors and their firstdifferences is weak, however, the difference GMM estimators suffer from inefficiency (Blundell and Bond 1998) . The system GMM estimation alleviates the issues of weak instruments by further exploiting both the lagged differences of the endogenous variables and the lagged levels of the equation as instruments; however, it imposes the additional moment restriction that the lagged levels are not correlated with the fixed effects, which is often an untenable assumption (Hahn and Hausman 2002) . Given the advantages and disadvantages of each estimation strategy, I use both the difference and system GMM approaches to test the robustness of my findings. For each approach, I report results from the one-step and twostep GMM estimation.
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To show the validity of instruments, I report the p-value from the Hansen J test and the difference-in-Hansen test. The null hypothesis of the former test is the joint exogeneity of all instruments, while that of the latter is the joint exogeneity of additional instruments (e.g., GMM-type instruments for levels) used in the system GMM estimation ( I restrict the maximum lag of GMM-style instruments to 2 to avoid the inclusion of too many instruments. I treat OWN REVENUE t−1 and TRANSFER t−1 as endogenous and generate the GMM-type instruments for these two variables.
11 The two-step GMM estimators are said to be asymptotically efficient and robust to heteroskedasticity and cross-correlation although they are also criticized for introducing downward bias in standard errors. To correct for this potential bias, robust standard errors for two-step estimation are corrected for finite sample using Windmeijer's (2005) correction. Table 2 presents main results. I find that intergovernmental transfers increase local revenues, and that this effect seems to be more pronounced in rural district councils. Models 1-3 employ the pooled OLS regression while Models 4 and 5 include district-fixed effects.
Estimation Results
In Models 6-9, we use the climate variables to instrument TRANSFER, and Models 8 and 9 adopt the IV estimation that also accounts for district-fixed effects. The results from the first-stage regressions are presented in Table 3 . The F test of the excluded instruments (PRECIP, TEMP, and DISTANCE) shows that they jointly have significant impact on the flow of intergovernmental transfers both in the subsamples of rural and urban LGAs.
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The climate variables and distance are particularly strong predictors of transfer flows in the subsample of rural LGAs (see the first column in Table 3 ). The Hansen J test fails to reject the null hypothesis of the joint exogeneity of instruments except for Model 7 (pvalue<0.01). Across all these models, the estimated effects of TRANSFER are positive and significant in the subsample of rural LGAs in Table 2 . It is important to also note that these effects are consistently greater in magnitude in rural LGAs compared to urban LGAs. More substantively, our IV estimation shows that a 1% change in TRANSFER leads to roughly a 1.7% increase in OWN REVENUE in rural areas and a 0.8% increase in urban areas (based on Models 8 and 9). Table 4 summarizes results from the difference and system GMM models.
13 I find a similar pattern as observed in Table 2 . The Hansen J test fails to reject the null of the joint exogeneity of all instruments across Models 1-8 (p-value>0.10), which shows strong evidence that my instruments are valid. The difference-in-Hansen test also indicates that the GMM-type instruments for OWN REVENUE t−1 and TRANSFER t−1 are also valid (p-value>0.10).
14 12 Note that DISTANCE is not included as an instrument in Models 8 and 9 because these two models account for district-fixed effects and drop all variables that do not vary over time.
13 The dependent variable in our GMM models does not include agricultural taxes so as to alleviate issues related to endogeneity. See my discussion on the issue of endogeneity in Section 3.
14 It should be noted that in the subsample of urban districts, the N of Instruments exceeds the number of districts and is likely to inflate the p-value for the Hansen J test and the difference-in-Hansen test (Roodman 2007) . Thus, the test results should be treated with caution.
The estimated effects of TRANSFER are once again all positive and significant for the subsample of rural LGAs while the effects are positive but do not reach statistical significance at the conventional level for the subsample of urban LGAs. Notes: Standard errors are clustered by district and reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Sources: Author's estimation based on PMORALG's financial data (http://lginf.pmoralg.go.tz/lginformation/), the 'UDel' precipitation and temperature dataset Matsuura and Willmott (2015) , the National Oceanographic and Atmospheric Agency's (NOAA) nighttime light dataset, the Socioeconomic Data and Applications Center's (SEDAC) Global Roads Open Access Data Set (Version 1), the National Electoral Commission of Tanzania, and Global Administrative Unit Layers (GAUL) (ftp://128.239.103.87/boundaries/GAUL/byCountry_wo_adm2_duplicates/). I subject my findings to a number of different robustness tests. The first test addresses concerns with the quality of the quarterly fiscal data published by PMORALG. It is plausible that this data suffers from measurement or data imputation errors because the reporting of Notes: Robust standard errors are reported in parentheses. For two-step results, robust standard errors are corrected for finite sample using Windmeijer's (2005) correction. GMM-style instruments are used in combination with the external instruments. *** p<0.01, ** p<0.05, * p<0.1. Sources: See Table 2 . fiscal performance at the subnational level on the quarterly basis is a fairly recent endeavor that
LGAs have undertaken only in the past few years. While there is no effective way to confirm the accuracy of the data itself, I attempt to reduce the noise in the data that derives from measurement or reporting errors by using the annual data on local revenues and intergovernmental transfers. Aggregating the quarterly data to the annual level certainly is not a panacea for data quality issues but it at least ensures that my findings are not an artifact of measurement errors associated with the quarterly data, which can be alleviated by aggregation. My main conclusions remain intact if the annual aggregate fiscal data are used instead of the quarterly fiscal data (see Table A -2).
I also include quarterly dummies to account for the cyclical patterns of tax collection efforts. Some taxes (e.g., civil service levy) are collected on a quarterly basis while other types of taxes (e.g., business license fees, land rent, property tax) are collected only annually.
This cyclical nature of local tax collection may also be correlated with the timing of central grant transfers whereby temporal dynamics can potentially be a confounder. I replicate Models 1-9 in Table 2 with quarterly dummies to check if my main findings remain robust to controlling for temporal dynamics. My results do not change significantly after controlling for such temporal or cyclical dynamics (see Table A -3) .
My IV estimation rests on the assumption that the climate variables affect local revenues only through their impact on central grants. However, it is possible that if there are strong income shocks driven by significant climate events (e.g., droughts), these shocks may also affect farmers' ability or propensity to pay taxes (Aikaeli 2010 instrumented variables, failing to expunge their endogenous components and biasing coefficient estimates towards those from non-instrumenting estimators" (Roodman 2009: 139) . To evaluate the sensitivity of my findings, I replicate Models 1-8 in Table 4 using (1) a single lag of the endogenous variables (OWN REVENUE t−1 and TRANSFER t−1 ) and (2) a full set of lags. The results from these re-defined GMM models are akin to what I find in Table   4 (see Table A -5) . One clear pattern that emerges in the figure is that the effects of TRANSFER are almost 15 In 2008/09 and 2010/11, droughts hit farmers and patoralists in Northern Tanzania (and elsewhere in East Africa) (Goldman et al. 2016) .
16 I follow Burke et al. (2015) in defining a drought as a rainfall realization below a certain quantile of a historical rainfall distribution in a given district. I use the 5%, 15%, 25%, and 35% quantiles as thresholds to determine the events of droughts. The historical rainfall distribution was derived from district-level rainfall data for the period between 1900 and 2014 (for which rainfall data are available).
17 While there is no consensus on what constitutes the optimal number of instruments, "a rule of thumb is to keep the N of Instruments below the number of cross-section units in a panel" (Heckelman and Wilson 2014: 446) .
always positive, regardless of whether it is in rural or urban LGAs. Furthermore, rural LGAs seem to enjoy a greater dividend from intergovernmental transfers in generating their own revenues. In almost all the models that I test, the estimated effects of TRANSFER in rural areas are at least twice as large (in magnitude) as the corresponding effects in urban districts.
These findings are consistent with my prediction that transfers have greater positive impact on revenue generation in rural areas whose existing fiscal capacity and political costs of tax enforcement are much lower compared to urban areas. Notes: Author's own construction. The figure is generated based on the results in Tables 2 and 4 . The vertical bars correspond to the 95% confidence intervals around each estimated effect of TRANSFER on OWN REVENUE. Sources: See Table 2 .
Conclusion
For the past two decades, international donors have praised efforts towards fiscal decentralization as one of the key policy prescriptions to address issues related to poor public service provision and poverty in Africa. Some real progress has been made in this area with many key responsibilities of the central government (e.g., providing public service, collecting taxes) devolved to lower tiers of the political system. However, most LGAs are still finan- I argue that intergovernmental transfers play an integral role in facilitating the mobilization of local revenues in Africa where local governments lack the internal capacity to raise their own revenues.
LGAs are financially weak and cannot hire qualified staff or purchase equipment necessary for the collection of taxes and fees. They also rely on financial transfers from the central government to provide public services, which, in turn, generates further local revenues through promoting voluntary tax compliance. Using quarterly fiscal data on local government revenues and expenditures in Tanzania, my empirical findings demonstrate that intergovernmental transfers actually increase local revenues, which runs directly counter to the hypothesized "crowding-out" effects of financial transfers, and that this positive effect is more pronounced in rural districts.
The issues of fiscal capacity are largely ignored in the existing literature on intergovernmental transfers and local revenues. Scholars often take for granted the capacity of local governments to extract revenues if they want to do so. In Africa, intergovernmental transfers account for a significant proportion of the local budget, in which case the functionality of the local tax administration also depends crucially on financial support from the center. Without financial support from the central government, LGAs cannot maintain and/or improve their fiscal systems and are thus unable to expand the tax base. While some claim that intergovernmental transfers undermine the fiscal autonomy of local governments, it should be emphasized that these transfers may also provide LGAs with strong incentives to generate more local revenues, through improving their capability to deliver public services and also strengthening their institutional capacity to collect taxes/fees.
Attributing the low level of local revenue collection efforts in Africa to over-reliance on the central government misplaces the fundamental cause of the problem in a symptom of the problem itself. Scholars and policy makers alike often paint a bleak picture that the central government's efforts to help LGAs financially come at the cost of reducing incentives for local revenue mobilization. In many African countries, however, LGAs have never developed the fiscal capacity to effectively raise their own revenues. Endowing LGAs with financial capacities to respond to the needs of their constituencies is essential in improving government accountability as well as establishing citizens' trust in local governments. In this respect, central grants can play an essential role in improving the fiscal capacity and autonomy of
LGAs. Thus, my empirical findings call for a more nuanced analysis of the relationship between intergovernmental grants and local revenues by shedding light on the potential positive effect of such grants on the fiscal capacity of local governments. Matsuura and Willmott (2015) A-1 Notes: The dependent variable here is the annual total amount of local revenues generated by each district and TRANSFER denotes the annual sum of intergovernmental transfers that each
Appendix A Descriptive Statistics and Data Sources
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LGA received. For the IV estimation, I used the lagged annual average levels of precipitation and air temperature as instruments. All the other variables are averaged by year. Standard errors are clustered by districts and reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Sources: See Table 2 . A-2 Notes: In these regressions, I replicate Model 8 in Table 2 but exclude those
LGAs that experienced droughts in the current or previous fiscal year. A drought is defined as a district-year rainfall level below the 5%, 15%, 25%, and 35% quantiles of the district rainfall distribution for Models 1 through 4, respectively. *** p<0.01, ** p<0.05, * p<0.1. Sources: See Table 2 . 
